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V>£ 2{g©G^?rj©M£g 0 (i) . gj (i) U 3*ie> £E 1 3 (a)lcj^ 

fett**ftB5jESdft^««Mv%e>*iS. fib, HlSJh*ett>f >/t/i/^*ia%&Mv^-6. 
) 2fi:btttj|f±l (V) #JB^e>*i5©T% Ht'tt, +1, -1 £ + 

MM iUH*BWW8c( AC F) , g 0 (i) £ gl (i) ©M8B*I2*BWgl8t(CC 
F) £H1 3 (b)lC^U H«ft*«ai©affiHM«(AACF)i:*«»*a* 
g8K8C(ACCF)&Hl 3 (c)lC^"To H©*tt©TttS/7 1> ^ * - # T?S£» 

fl^u o 02l^ifi^b On (n=. . . -1, 0, 1, 2, . . . ) H 

-r&t£, ^©aHSifc K«jg) tti>on g o (i) ^* 
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4fcfr7U-A (b x m ) ^g*-7 Iy-A (b 1Qgl (i) ^ aser 

-Sffi (b 1 _ 1 b 10 =i) ©»-^Ji«fflSffiM©»^i:Pftf*l, (CCF) ic*f 
jSt5^fl:fWS„ Mft£ ( b i-i b io =_ x > 

mtfr, 2ffl©(ACCF)i;Mt§®f 

Mfc^tf ^1/^-/1;* ©fS8t$: (2M+1) ttStf, £§*BB8©l§-£r©#lC|£5e 
LT*>S3*BWlCj:S$56r«:7 lx-A&2M, *BS*BK£ J:5jiSS7 I/- Atfc (K 
-1) (2M+1) «ffiM©»^©*K:|Sfe"r*fc, 3©2*mc&S 0 

LfctfoT. ^^-^©Stticafr&U 01 3 (b), (c)©ffi5:inm-rtl 
fcf, 3©#M^C££^<B#:£S;S 0 3©^#ffi©3gfg#;ft?&:£#>£:£^ 1/ 

£HH (^fi#lCA^Lfc#MM^TO^#>'l/-A^lc*f , rsffiB5'(B) £M 

3©^MW£Ml:TSTctt; "if7l7^ y ©:±^FffcK©WV ir^i; £fj 
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# immzmik't&it8>o>>¥m 
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<Dmwizf&mmm& : &m°tz> £ e> &z cz^j7? ^ y izm-tzw-^-gN^ 1 

N 2 ©^©^F#«NS:i:S J: olZWtm&mZWlV M-tZ.il IZ& y, KUagLZ CZ 

Kfliat«F-&S:ZCCZJtl5[*^i:UTfflv^ii:S:#ai:Ufc. 

H p *( P = i, 2, . . . p) tcfcypgJBffcU n p *izm-tz> j (J = l, 2, 
. . . . J) #g©:7n<y*$&*fld p ji:, WBZCZ*M7r ^ y ©»£<Dk#g 
©zcz^jrjc k (k= i, 2, .... k) ^cDma^s kp j ©^T^ y 

77^ yfi*jc^js-r«*^is:a'©«^^5>^flF#, gmm-Txtr^z/zTn, 
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775 u)£^j&-r5rhte-srtgT?&-g>o 

ZCZ», NOZCZ^j775y?:fflVNStt, t = 0 

$:cfi>CMCL/^e/7 hilr =-N/2~N/2 ©if©, t = 0 £ h £> 
SflfcttHT =- A~A, (A<N/2) (DffimUtfO * hi Z>&F]T*&2> (ACF 
tC^bTttT = 0 o i(5J:74ZCZM77$'JH 



v^##;g (N/4) ©ffi*i^#I£ [A, B] £ I/, i/7M 



(l) 



[44t]+A[B,£,t]= N/2 (r = 0) 
= 0 (r*0)J 

££^-<5o Htt&*ftt&£[ [A' , B' ] feflSfllU in&S:«K»BB*Lfc«F 

©&#J*f & £ c 

P=(aB,A,b) (B = -B) 
Q = (A',B',A',B') 0' = -B') 

-B, -B' tt, ^JB, B ' (Dm&*fcmVfcZfrm-V$>Z>o ) 
J* [i>, P, t] = * fe2, 0 1] = N (t = 0) 



t ]=tf (t = 0) 1 

= 0 (i<|t|<a)J 
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*|>,<2,t]=o 

b = N/4 



(l T N A ) 
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[ ■^ 11 h .i ll 

# y Iff t m *£:SM«lCA3& b fen— if fe-gHft&fflg t a ©5JW_bj£0) v 7 

T,= T ;+t s <Ar c • • . (5) 
m^nft, ?,*m, z n z a^tfr m^r. -fr ;ngt^R$£ -e aureus r £ itmm »r 

jz£&77$ XSrH^T^SifDffiS^W (ZCCZ) ^#|<3D 

[0 0 0 8] 

_ki&GDZCZ^#J (i^t-SZ CCZ^#BC%&T&i;£) ^Mv^S/X-^A 
JSJB»lc»y«S*i* (MHh>:7 hj§?) Z cz**Kc J; y*fifc3*iTv**fc£© 

0 

l/-i**3?a©#««&^'r. ^«A±&. *afP*»&fc**3i«v s (t) , ^ 
JIIQ^&feSfWtvj (t) JCfcyfcjSSftTV**. #Sfttt2Hflf#tC«J:yS!il 
StJCP, -P. 33<fctfQ, -QC*<D*tt#S£W2*lTA3fe'r&. PilQ©^^ 

tt, PttQJ:y j fcT pQ CD3I*l€:»'D. (t pq & (5) t ^KLfBS-rstiCDT 

Lfei^iaiMfci^iaKiS:*)^. -miz, z.<Dmm^my\y-^<D^izit. 2m<n 
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- q © j: e> temm&<D&F}T*mf&2 nx ^ s £.m&m<DM& ic & s © t% tr^© 
&mm c r^i w t # >r s > y*9«ui-9 & jfHg-t & ^ £ kl ± *; x PQ ©$&*f m z&zm 

El (b) icj*1-J:e>ic, J£iS:^#JP©$fcrois# 

£:ne-UT^JP©^©^fc<fcimgBXDy Mc. P' r P' T tlt@ 
(7^ + 2^) 
(N + 2£) 

^>y^"(Dj£ffe^JP E lc^-rs„ P E ©^ U-AM^T E ^^"e^e>tiS„ 

r £ = (l+a) T) 
a = 2£/N 

ZLZHZalZ7U-2±mimmX2bZ>o U- 2*it^-s<X ZL<D & 5 IZVXMm 

El (c) \%Wmy l/-A^J©MS:^t0t^oT, 
7l/-AF s £lfcyffiU J£51^JP E <Z)*©S*^JP5:^ffibJ:^h-rS„ 3 

© ^ f s © K-gitn sfflBi&w Q E © "rardaF«~*^f wis 7 > &m q t t? 

ZCZ^J©fflH#ttlci:UQ E ttP©^m»;^S:^WL^v> 0 ^©£3 
ICJM 7 ^ - A ICtfflD L L v (D&m&FUZ Q E h - Q E <Dm&& F s © tft tC 

* * ti & v * «fc e> ic &m s m m & % ^ . 
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I tf* h#©b kpn #2-f»-#<g^giimi&s P{C#nx.£*l££:, SP 

mz l m<x>0^. i m^nmt^^z^t^o c:©m^ [b kp 

Jtt^^mss&csicinA^tiSo c s t* JM©J£ffc^#Js kp j (j = i, 2 

, . . . j) n^am&BLn&m&ftommis* [b kpn ]©m*$:±SB2 j (= 
2 1 ) mo&ma lmizttm^vx. ffi*s kp j (-s kp j &-£t?) ^»s„ 
s kp ht7 u-2*mmm&F e can*. e>*u ntgi 1 T-msBLfc^y 

;i/Sr^f*nbfei£Sl^^-A Cs kp j ] E #£/&3*is 0 CS kp j ] E ii@l 3 (a) 

So 

02 (b) l±k#@©-fe;i/CD^^, pSB<DrL-if^b^l#$tifc7 
T^S. r (i) tt^#A*M#^fe»J, ^Si^M0Dl{C;}3V^#-f 

egfic^u. ±m<Dmm^myiy-^T* en tfamstis. r* u> izjm 

wjlir* (i) tS kp ^©0i/7hi»tKAtfe l J, r* (i) = S kp j fce> 
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Aw, = w, — 1 ] , _ . 

f ,\ * • • (7) 

bwj -+min {j=j')\ 

DEC©m#r b kp J km^^ffil'^WB^^ffi^&S*^ 

ffl- 2ffi^m8&p sic^itssrttcj: y, 2 ftM^^-fit * b kpn 0ii^ 

5ZL£#T?££o r* (i) lC^£;tx5^«^t3M&#(Z>^#&EISgT* 

££<fc?fc, ZCCZ^j77$'^S kp j ilbTfflV^Si/^rAT^y, JSTF 

[0 0 10] 

[zccz»7^ y 

5,(1 <k<K) 
#(l</<M) 

) ic-eti-rti#*tistts©M^^is k j , s k j ' ©M^ffisffls#tt«®3 ( 

a) fcfcy. HD^SAS k lCg-*tlSffiS©^JS k j . S k r ©MJMSffi 
03 (b) (03lCfc^T. I t |>A©iii-gIi:bt 

ftj*S*lTV^#> — fl£lC0-etefcVvfii£^1-o ) 3tiej©#ll^^J(DM^& 
3*B S03 ( c ) -t£aVT-«fc-5 * © £ « £ £ 91 

*BWM*£ (ZCZ) 2A = N/K=a2 n " n $:^?!lS: 
C t (l<fc<*:) 
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ttS. 2 A-ZCZ»i^Cmt*6. 
C = {C lf ..,C t ,... f C r } • • • (8) 

zinc 
c t (i<*<r) 

d = fy 1 ,...,d J ,...d f ,...d M \ • - ■ (9) 

<*) ttd©3Sfe!We&*. fc£U N^NgOD^^miig. c d (N p N 2 

I.«|«[rf > ,rf / ,0]| = JSr 2 -2fl- • ° • do) 

JM?S= {S r . . . , S k , ....... , S K } 

S k (l<k<K) 

^ It. 5* (8) ©C k fcS(9)0^ny^flF#d= { d p d jf d M ) ©jfS^fr-fr 
^ = ( , S*, ) •••(11) 

S£ = C t odj • • • (12) 

fcLtgtS. fc£U C k o d j l±3LV>^^^^^J©a^ e fcoTf^e>4xS^JS: 
a^To "f-fc*^, C k odjte, C k SrN 2 M^3lL^^#*N=N 1 N 2 ©^J [C 
k N 2 ] £ d j «:N 1 «»alLfc«P : &fiN©*M [d j N 2 r&£/& U M^J© i 
(i = l, 2, . . . N) &3<D*VZfM$:lJan (2. *m ^Z>Z.H\Z 
J:y^*N©^JS k j &^-rSSa#T^So ±SH*DiEii, 2 4fi (+, -) £ 

[0 0 11] 
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z<Dm^,m^(Dm^m^xmm'r^c 04ic^-r^#sN 1 =2 n =8 (n = 

3) CD 4 -ZCZ&p}* 

c 1 = (+ + + - + + - +)c 2 =(- + + + +) 

y^t&„ B5 (a) (Z)^#^4(py^v-;i/^ : #g)^g)5 1 ^y^i^v^fc 

#) & 

d = {d 1 ,d 2 d 3 ,d,\d 1 = (+ + +\d 2 = (- + -\ 

- -H=(- ~ +) 
fc-r&o r©M©N 1 £N 2 H:svHciiiT*&*K gcd (N r n 2 ) = ihfc£„ 

04 IC^-TCild £fgV>£i:5£ (11) £ (12) flF^« N = N 1 N 2 =8 

X 3 = 2 4©^J^e>i5:5, r^lC^^-2o©^S^ft-a-S:#^t?^S 0 

S = {S X ,S 2 } 

S, = {sj , S, 2 , , S^" } 

-{Qo^, C x od 2 , C x od 3 , C l0 d 4 } 

= {a,c,e,g} 

S 2 = ^S^Sj.S*,^ } 

= { C 2 od x , C 2 od 2 ,C 2 od 3 ,C 2 od 4 } 

= {b,d,f,h} 

Zl*l,£>(JD^#J<Z>M£04 ~6{Cat-r„ 04 (a) liZCZ&£IC, 04 (b) & 

##d, 061*04 H 5(D^^IS:%hlC^^LfcZCCZ^JS-e$>So 0 7 {C 
0 6 S ©*IW4f Sfc^o ^ (D&mitt (2) (3)- 3 ©4#1£ feSI 

[0 0 12] 

B!Jtf>^#Jtf>#U£:bT, ^#^N 1 = 8©2-ZCZ^J©MC$:0 8lC^-r„ 
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+ ! +- + - + - + _ + _ + _ 

+ + + + + + + + 

+ + + + + + + + 

+ + + + + + + + 

+ - + + - + + - + + - -i- 



+ + + + + + + + 

+ ^ j-w — ^ + — 5^ — 

+ + + + + + + + _ 

+ — -i -J h + - + !- - -4- 

+ ^ + + + + + + 

+ + + + _ + + + + - 

+ + + + — — — — — — — — + + + + 

+ s -> + — + j- -}- «. _ 

+ + — \- -i + ^. + ^ 

+ + — + + 5 + + _ + j. j 

[Sj] , H 9 =H 



(13) 



l 2 -ii 00 ^ S 2^ 

0 [S 3 ] H 8 =H 00 CS 8 ] [Sj] , 

. . , CS 8 ] it. E9{:^t^s r s 2 , . . . , s 8 *Mfimn 

rmizftFi cs 2 ] <Dm*mt 0 



" H 3 _H 0 

Cs 2 ] , . 



(14) 



~ J 



s p (p = l, 2, . 



. 8) *>rf-ffi£.<D/\$yifg£M-& 
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ZL4T,e>©ff#JH p (p = l, 2, . . . 8) $r%hlCbT. N^ZM 
i?i£fc£:R£N 2 <Z)^#J 4?^JH p <A:g:#Jtf> 1 1 6X1 

#d p j£^vr&„ 

5£ (12) ii^^^tcky, zccz^js kp j S:T^:{cj:y 

Si=C k od pJ • • • (15) 

[0 0 13] 

S k (k=l, 2, . . . K) K«Ot^7 7 5U 

H p *(p = l, 2, . . . P) Pi©^-77^y 

IHI S kp j ( j = 1 , 2 , . . . J ) J 4@©^#J 

4^,^;,tJ=o \k*k\ |t|<a] ••• (i6) 

0^77^'^ (t7*7 7 5'JW) 
^.^.t]-!^ \p*p',x = 0] , 



>',x = 0] 1 
>',1<|z|<a]J 



(18) 



= 0 \p*p' 

rH^,z]=n D = /,t=o] 

zLtie>«, 03 (a) , (b) , (c) <D&mzttm-tz> 0 

[0 0 1 4] ... - 

I©ffii#ttS:t)oZCCZ^77^y^ 77$'JS*k, p, j 
TCDMA^iIf^©^Ii (iz;K a.—*, «#l/^;i/) KgJ^TS# 

(A) Kn-if/i?;!/ (f7*7 7 5 V/=l- if) 
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Ml 



I = log 2 2PJ • • • (19) 

I = log 2 (2Pj) 

V^£^. ^|-££§tf>T?. 5£ (6) ©7 ly-A££3g^a £5£ (4) ©AfcM^T 

^K^jri^Y ••• <20) 

(B) KPrL— tf/iz/l/ U-^t^D) ^ 

3L*UiS kp J (j = l, 2, . . . J) £ [ (k-1) P + p] 

I = log 2 2J • • • (2 1) 

_ N(l +a ) _ 2AN 2 (l + a) m m m 

* KPlog 2 (2j) Plog 2 (2j) {22) 

(C) (p^l— tf/ir;i/) xKir;i/ (t^7 7^J/t^) #5$ 

I = log 2 2J • . . (2 3) 

v c = — ... (24) 

Plog 2 (2j) 

N c =K = N l /(2&) . . . (2 5) 
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3.—*f*%tmT. *m2 p VKftv&m&MWso* (C) 

a ^ ;* - # t* ^ e> n s „ 

I = log 2 2P • • • (2 6) 



Jlog 2 (2P) 



(2 7) 



N D =K = N 1 /(2b) • • • (2 8) 

4) [0015] 

JEISJCJiy, H2i:«JSHD«l«K:J:y, #5* (A) , (B) , (D) fcH3!Tr£ 

So 



&1 ZCCZ^JO^ff-^tv^— *<Z>#I 



ZCCZ^JO) 


Ni=8, A=1, K=4 
N2=15, P=8, J=16 
L=5 

Qf=[2A/(Ni+N 2 )]=1/60 




Is=1 6kbps 



(a) ^77^ U©^:H-/17*-* 





A 


B 


C 


D 




Nu 
Nm 

Kbits/frame) 
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